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I the YiG, 1Fe twe video signals conditioned by 1he YEC are fed 10 twa MNTSC
decoder devicee where tha coloar signal is fikered out and tha vidgos aea
cliggiticesd By Analag 1o Chgital coovermers. The digifi 720 vides i Sioeed in g
1024 2 912 %16 Video Randam Accesa Memory [WRAM) oanks for © Git
digitized vidae procezsing onthie cam, and (s iz rooded to the VPC, Tha
agkdHz TMS 32000 Digital Signal Processor (2P on this card provides the
Video Input Procesgor {VIP) funclion. The DSF nag 125K » 32 Static AAM
(SHAN ) ior code and data sterass. Tha SRAM has Erear Detection ard
Comectian [ERAC) which avovides ine capability for smgle Lit 2rc corroction
and multiple bit < rac datecdon. The VIP receves wincow pasition and
threshald paramaters fram ths HPC via the Hast WME Gue intartaca throupn a
4K ¥ 1§ dual port memong. The VIR uses this dala to process he digltzed
oo from te WRAM and W gonerata & threashold rmeg whuet 12 stared 6 thg
C43F AAM and prEzed to the WP LUEINg & S40 Sommunlcation pot connecticn,
Tha VOG card provides the Videa Ouiput Processor (VOP) functian, which ™y
essaMtielly 8 graphics apceiermor. Thiz card confaing twe Couble buffeced
WRAMS ol 763 pluale ¥ B limas contrled by & dbbHz TMS32GC40 DSP
localad on his card, The DEF has ECAC praiesied SRAM erd & due parl
AAM lar commmunicaticn with the HPC wig the YME Bus interface, of rimiksr
gesiqn i e DSF Igcated an the WIC The VOP receives graphis similives anc
enfancament tved iy gertrols from the HPG via the Host WME Bus interfacs.
This CSF 1hen penerates and stores in mamony the graphicys {or each of (ha
viden autpuds. Two AGE to NTSE ancodars pravida twe aparate widea
outputs which ara Indspandanty phase locked 1o either Garnera 1 o 2 and can
be used for Graphizal User inlarface (GU1), Svnthetics ar videe enhancemenis.
Each ancodar can ganerats 4 eolour text and 16 colour graphins. A sotherars
contrallad vided Keak-up table translatas 416 colowrs to 2oy 24 it colour, The
YOF alao stores data in the vAAMS to control selection of the anhancement
avarays. Tha NTEC video cutputs and overay control bis are fed 1o the
muliplsxars om the VBT,

Tha VPC pravidaE hs Imags Pre-Procasssr (IFR] furstion tor the tws Vided
Input chanmelz. The two digital video chennels and te threabad fram the Y10
ard lad e fweo cuslom hamwans vidan procesaing channels, implamerted in an
ACTEL 1020 FPEA, which generate the binary vidao signzl &nd the
acgurmulared ling morrent and ered for €ach cnannsl. The Dinary vidgo
gergrated on this card ia routed to the VBE far videa output. The scourmukaiad
ling aregs, mement3 and Elnary vidso ara siorad in 4K & 32 DFRAME
accessible by 3 40MHz TMZANCAD DSP 1ocalad o this card The DERas
buffar twe lines of video dats Tho DEF accumulates winoow ¥ and ¥
MoMents anc cakulawes cen'reigs, The 2SF as EDAL protecied SHAM End £
dual port BAM for communication wilh the HPC via tha WME Bue interface of
FMHEr CEHgn o ths DSF lacatad on the W,

The HPEG T3 g GOTS PC compatinle ruggedizen |niustry Stancard ©xtanded
VME Bua (64 HY card based o the 1330MHEz Intel Partiom Proceszor. The
HFEC vese a COTS Basic 10 Subsystem {BI0S], Real Timme Qoo with battery
backup power and ingludes 160 EDO RAM with EDAC protacticn End 256K
cactis, Punpraral drivers indude the RS-422 sardal interfaces o oonmect to the
Droliar FGS5. & WGEA vided diver, keytroard { Tackball FRE ;iedaces, and an
enhancad IDE Harg g4we, The HPG interfaces to the W1, YPC. WOU and IFG
wiz The WME Bus and orovides photog remmeten soluions, eoordinats systam
TransfmeEions, Synhatc and anhansad display generaicn srner control,
aingle jpict cperallans and calibmtion deate.

Prapgarad: 180cta3 by Elgim, Cavid

Frinted: N3kgvid 0713 FM

RMSOSVU - 25 Supersedes: (diiayga

Page



Neptec Design Group Limited F B lure Modes and Effects AI‘IE!FH -.iis 5¥S
302 Lagget Ciriva -

Suite 20z FuEA #: OSVU-4. 9

Karaia Ontarfc HEKIYS Revislon: 1

Failure Moae: Radiation Induced Corrugtion of Static Data inside a processor .

HW Fune, Sereen Fallures
Criticality: 3 1R

Mizgion PhRase: Oroit

Causs{s’: Hoat Progesser SOA Ciata sarrupted intemns iy due be radistion stect
Wigad Aput C5A Datas cormpted mlarnally dua o radiaiien sffact,
widen Cutpul CUA Data corrupied intemally dua 10 radiancn efest.
\igra Procassor JC0A Daka comupted intamally due to ~adiation aflect.

Eailure aect on 1. OEVL- Eailurs Imminent, Dala mleqity is not manitarad within the GEF or KPS Pertlum. If a bitis fipped on data o cade while It ls in
unittend item: an intemmed reglsier or ALL thiz mece of data or ¢ade will De used 33 is. I this docurs auring initadlzazian ar when the spe’em S oeing

plazed inte AUM then incorest databaes itams may bo eaved in EDAS protactad memary gnd wuged 35 coract, Toe aflect on the 3ysiem
wnll deoend oA WAt data or code Fers are camapted dus La radiaticn effects. Background scruoling wil be ingHactiva In thiz =ilurtico
hecauss iNe data comming kom tha procassor is assuenad carract. Itis likaly o raal inthe system haltng.
4. Intartacing Subsysterns: Mo oifact
3. Mission Mo stfect,
4. CorameVehicle: May remultin & oollisicn il the i poed Eit azcurd on a date ar podo itom which rasuls in e undeected display ab
gmoneous rata to ha oparatar.
s Cmerafionzl Carsidenations: The Srew is traired to wse as Mary guss A pogeinie to perlamn any mating/barhlng task and nsurc e
LB Ard Consictant with pra-lignt waining. Tno availabla cues to pertuem mating oertning 1asks Inchse the TSV stearing display, [hS
digltale, out the wandow views, Gthar GAMATE views, #d EWa, personnel as iacesaary, To préavent tha orew hom bsirg corupted data. tha
graphical cus §.9. Steanny Display} providad by tha DEVL will ot be tha enly cus Lzed ta pertorm a mat ngibenbing task. [f e Sues are
ingomaistent, the aperatien will be pavsed, and the crew will check MJG tor futhar evaluation.

Worst Case; Delay of missior whila syster i rabaoting or cue o the se gt airamats cues. The asailable cies 1o pertamm meing'heriing tske cther
shan *he SV Etasring display incleda the AMS digitals, gut the window vicws, other camars vews, art EVA paracnnal.

Redundant Paths: Tha Crew v trained to use as many cuas az possible 1 perform any mating/trarthung task and Insura the cuas re consietent with pre-
Inght rairing . The availsbla cues o perfosm matingberthing lasks include the OS5V steenny display, AME digltals. out ke window
Jlaws, ciher camers vigwe. ard EVA personngl a3 neceeeary. To prevent the crev from using carrupied data, the oraphical o e
Spacring Dlsalay) pravided by the DSV will not be the enly cue ueed tn paronm & mMating/oertting ek, i tha vues ane inednslstant, the
oparalion will bs paused, and tha crew wilk thesk MCC tar ulhar evaluztion,

Failure Detacfan: QEVL doss not initatize (Mo Displaye) or,
Halt Symbol epayed on Stasdng Display wilh fatal emor Mmassage a7
Activity Indicatar [nactiye or,
Clperator is Unable 1o ig3ue cormmands Gr acuira targeis or.,
CEv vides (Systern, Steering. Erhanced) aosant ¢ distorted,
Opargiocr defects comupt O5VU data by verifying conslstancy al OS5I Steering Dispiay cume with radundant eparatce SURR [AM= digitals.
qut The window views, othar camana views. and EVA parsonnal)

Correctiva Aclion: Ferctializs O5SVE

Time to Effact: |mmedizte
Tirme to Carrect: |mmed ate

HezardRamarks: As a dezign this falure meds =8 101 oriticalily Gecausa caruption of sensibve 0aTa or Goda (tems coud resull in nonres data Lreireg
présentad 10 the operator which right reeLlt In damegs b the Crewenice balore the systam halts and url the gyssem halte tha feilure
will not Mecesatily be dakeciable. Hewswer thls failure raode crigealty hae baan reduced 10 an cperglionnal cricelity of %19 though the
crew ugs of dlierate operstor cues. The following 2equence of evenls guilines the scanarns.

1. A it = flipged within a state pararmater {ronstant lodkuf: takle, datanass iemd or execuiable instrucon while il it peirg generztad of
rrnclified nelda the HPG Pentram or DSF registars or ALL's, either durlng Initaization or whan the system ‘5 paced into BLUM Made

2, All dats which ig writtan by f1ae peocesgons ailo Memary 1§ considered by the EDAC funatlon to ha qued cane, —heraforn the EDAC
CciHCUiy SAEWIAIEE e correston cdes TRguint 1o enaure that the had data slays bad. ‘
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3. This comupted stafie data causes ar 2mar in the displayed phote-solutlon.
4. Ths giror doss not CAUSS ary of tha Arrer [MITE 10 be &Xoeaded ar cthamdes Trlgvgar A Soyars ar Unftecrerable eerar,

5. Tha Crew is trained to use o5 many oues a5 pessola to padonn any matingorttung task and ingure the cues 2re carsistent with pre.
WighL Lrairurig, Tre available cuss o partamm mating'beartiing Esks inchuds e OSYU steanog diaplay, A3 degtala, ool the wandow
wlawe, atfar camars Viswe, and EVA parsonnal ag nscessany To praent tha craw e using cormupted data, the graphical coa s
Slaerng Displayy prowded by the SV wifl ol be e orly cue ysed 1o perform a mating/de-thing task. 1 1he cues are inccnsgistant, the
vparalon will be pEusad, and the crew sl check MEC for futher evaluation.

Aav 1 of FMEAR 18 Sat 1896 Chanpes mada =8 a rasult of subsaguent seaaw with MASA MOD and indicalicn that other redundant cuas
wara avaliahla ta varliy OSVL cuBE.

Changad anicae iy Changed Feam 141 To 2718
-hangad Efsct:
Changed Ibem 4 1o remaove refarence 1o gollision
Addad ltem 5: Opasabonal Considematians: ..
Changed Detactan:
Delated lem 1 "M detection”
Delated am & "of oo of tha Fallowang
Changed [am 4 W ramave referarce bo callisian
Addad [tarm & "Operator detects carript OSWL data by varlbing . canslsiarey of O5VL Staadng Display cues with redundant operator
cues [AMS digitals, out the wiirdow viaws, alber carnera wrews, and EVA personnl)
Chargad Worsl Case:
Dialadad itarm 1 *Loxs of Crausidahlels®
Adced item 1 "Colay of mission whild gyalam iy retooing or doa 1 e wse GF allormale cues.. "
Chanoed Aedumcant Patk:
Ramer/ed iteem 3 "DUAng normal srasamon. mens”
Adoad farn 2 “The Craw i3 rained 19 uas 85 many pues 33 pessibl.. If 1he cues ere ingonsistenk..the crow will check MGG for duther
ayalugtion.”
Ramarks:
Changed first Sarn 1 Indlcate dosign is ot 11 bul s of redundant cues reduces ot salty to 3R
Changed ilem 5 i rerrerks 10 refar 1o redundant cues

ARprovals:

Funetional Grg l;lp-- )

Enginear
Fleliz bility

Prodiraen Marageenernt O

SLIEYEIAM hanagar
CuUStamar, 5 & V&

Tevbrical Menager
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